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ANDA 74-818 AG l9 997

Royce Laboratories, Inc.
Attention: Mr. William Stahovec
16600 N.W. 54 Avenue

Miami, FL. 33014

Dear Sir:

This is in reference to your abbreviated new drug application
dated December 27, 1995, submitted pursuant to Section 505(j) of
the Federal Food, Drug, and Cosmetic Act, for Estazolam Tablets,
1 mg and 2 mg.

Reference is also made to your amendments dated June 18 and.
July 28, 1997.

We have completed the review of this abbreviated application and
have concluded that the drug is safe and effective for use as
recommended in the submitted labeling. Accordingly, the
application is approved. The Division of Bioequivalence has
determined your Estazolam Tablets 1 mg and 2 mg to be
bioequivalent and, therefore, therapeutically equivalent to the
listed drug (Prosom Tablets 1 mg and 2 mg, respectively, of
Abbott Laboratories, Pharmaceutical Products Division). Your
dissolution testing should be incorporated into the stability and
quality control program using the same method proposed in your
application.

Under 21 CFR 314.70, certain changes in the conditions described
in this abbreviated application require an approved supplemental
application before the change may be made.

Post-marketing reporting requirements for this abbreviated
application are set forth in 21 CFR 314.80-81. The Office of
Generic Drugs should be advised of any change in the marketing
status of this drug.

We request that you submit, in duplicate, any proposed
advertising or promotional copy which you intend to use in your
initial advertising or promotional campaigns. Please submit all
proposed materials in draft or mock-up form, not final print.
Submit both copies together with a copy of the proposed or final
printed labeling to the Division of Drug Marketing, Advertising,
and Communications (HFD-240). Please do not use Form FD-2253
(Transmittal of Advertisements and Promotional Labeling for Drugs




for Human Use) for this initial submission.

We call your attention to 21 CFR 314.81(b) (3) which requires that
materials for any subsequent advertising or promotional campaign
be submitted to our Division of Drug Marketing, Advertising, and
Communications (HFD-240) with a completed Form FD-2253 at the
time of their initial use. -

Validation of the regulatory methods has not been completed. It
is the policy of the Office not to withhold approval until the
validation is complete. We acknowledge your commitment to
satisfactorily resolve any deficiencies which may be identified.

Sincerely yours,

o
Douglas L. “Sporn

%7 f—/9—97
Director

Office of Generic Drugs
Center for Drug Evaluation and Research
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== ESTAZOLAM TABLETS (i /
S TR 2 s, s DI e e
mmuwmic.m,.w.mum-mszurs The structural formuta is represonted as folows.
=N
N

Ezmhblet.lororaladminisuation.conums1mnm2msazohm,hm‘mmmmm inactr’ . dOCusate
Sodium. lactoss monohydrate, magnesiym stearate. microcrystalling ceduiose, sodium benzoats. sodwm mm- ;:'M s\anc acid. The
2 g tablets also contain FOLC Red #40 aluminum lake.

CLERCAL PHARMACOLOGY
R s e st 10y et i,
'um«mﬁmﬁm&ﬁﬂhm i dos‘;g'fe ini 'Mm. wm Wlmimm ov:l';:
00520¢ range tested.

pptcidelomir :_';m;wrmmmmmmmmzm

mmwmm‘ . &S consistent with other dr svﬂhshnihrbepaﬁcchamdmmhcs. In al subjects and at at , the mean
mu*mnummmmA

maw»M(H)wmmnnrM(sehwm).
observed in younger

Mmmmmiunmu lmmmbcsimnlarlolm:e
SUbRCts with 2 mean elmination Ralf-tife of 18.4 hours (range 13.510 4.6 hours).

2 s r " e .w:f:d mexactowwiym :vmeun’ne. wmﬁm;zmmrumhmm
excreted unchanged o orine, with only the dose nthe . 4 wydroxy estaolam is major ite in plasma, wi

M1&7¢Mdmmmmxm While i and the lesser metabolite, 1-oxo-¢: m, have
Some pharmacologic activity, thew low preciude any signs 10 the hypno#® sffect of estazolam,
F Jonship between et ion rate of azepine iy and their peotile of common untoward effects: The P8 and
mumm“mummmm muMmMmi’mwdwm‘gﬁwia
m*ummmwmymmw it nw‘drugotmnommymuhmdunnapeﬂmni
nightty adrmé and may be with impairments of cognith mmmww»mmrs:mpmlhimyot
interaction with other psychoactive druqsoralooholwinmm contrast, if half-lives are short, dluomdmswullbedwea
M«_nﬂpundoseisinwstad,andarry-ovulmwsmh_mto ive sedation or CNS dy i mouldpcmimiou_bsml. Howsver,

during nightly use for an extendeg period, pharmacodynamic tolerance of adaptation 1o some effects of e davsiop.
11 the drug has a short elimination hatf-lite, it is possibhe that a reiative deficiency of the drug or its active Metabolites (i.e. in m"gnp 10 the
receptor sites) may occur at some point in the interval between each night's use. This Sequence of events may account for two cimical findi

reported 1o occur atter several weeks of nighely use of rapidly efimi b iazepine hypnotics, namely, i - during the kast

Controlied Trials Supporting Efficacy: in three 7-night, double blind, parallel-group trials comparing estazolam 1 mg and/or 2 Mg with placedo in
adult gutpatients with chronic insomnia, estazolam 2 mg was consistently superior fo placebo in sybjecti a of sieep induct {latency)
and sleep maintenance (duration, number of awakenings, depth and quaiity of sleep); estazolam 1 mg was Sitmilarly supenor 10 placebo on ail
measures of sleep maintenance, however, it signiti y imp Sleep induction in only one of two studies. in 3 Similarly designed trial
comparing estazolam 0.5 mg ang 1 mg with placebo in geriatric outpatients with chronic insomnia, only the 1 mg estazotlam dose was consis-
tently superior t0 placebo in Sleep induction( latency) and in only one measure of sigep maintenance (i.e. duration of sieep).

in a single-night, double-biind, Paralie-group trial comparing estazolam 2 mg and placebo in patients admitted for elective Sorgery and requifing
sieep medications, estazolam was supenor to placebo in Subjective measures of sleep induction and maintenance.

Inalzmm.m-wwpmmuma ison of 2mnandplauboinaﬂunmmmsﬁmmﬁlsom,
estazolam was superior to n subjective measures of sleep induction (latency) and maintenance {duration, number of Awakenings, total
wake time during sleep) at week 2, byt produced consistent improvement over 12 weeks only for siesp duration and total wake time during sieep.

. . 3t week 12, rebound insomnia was seen al the first withdrawal week, but there was no difference betwesn drug and
placedo by the second withdrawal week in all Pparameters except atency, for which normalization did not occur until the fourth withdrawal week.

mmmﬁemswimwmmwmmlummas‘uplabomofvmoomparinafoumosesofmmm(025,(15. 1and 2 mg) and
M.mnmmwzmm:uosm design. The higher estazolam doses were superiortopﬁaubohmostEEGmasmesol
sleep nduction and mai 3 ',alme2mvdose.bntonlylovslupdmalioninsubiactivenusur:someep.
MOICATIONS AND USAGE

Estazolam tablets are indicated for the short-term oI of insomnia ch: ized by ditficulty in falling asieep, frequent nocturnal
awakenmgs, and/or early morning awakenings. Both outpatient studies and a sleep laboratory study have shown that estazolam administered at
bedtime improved sleep induction and sleep maintenance (see CLINICAL PHARMACOLOGY).

Because insomnia is offen transient and i the nged ad ion of is generally neither Necessary nor recommended.
Since insomnia may be a Symptom of several other disorders, the possibitity that the complaint may be related to 2 condition for which there is a
more specific treatment shoukd be considered.

There is evidence to Support the abilsty of estazolam to enhance the duration and quality of sleep for intesvals UP 10 12 woeks (see CLIMCAL
PHARMACOLOGY).

CONTRAINDICATIONS

Benzodiazepines may cause fetal damage when . during y. An i risk of . - ated with
lhe«seofdiazepamandmwdum‘ the first rimester of p nancynasboensugwmhmstnis. Transplacental distriby-
tion has resulted in neonatal CNS o ion and aiso hanom foliowing the ingestion of thy doses of a by kazepi

hypnalicdumamehstmdm.
Estzznlanismraimilmmm. Mlher:isalikelihoadofmenatiembownm' pregnant while receiving estazoiam she shouvid
bewameﬂdumMhnmmmuucudtndismnﬁnueMGmgwwmnm The possibaiity that 2 woman of
d-‘ldbnringpolm‘ﬂ'smnmh’mMmmutionotmamvyshoulubeconsidu 5

WARNINGS

E: , ke other . has CNS dy effects. For this reason, patients shouid be Cautioned against engaging in hazardous
OCCUpalions requining complete mental alertness, such as operating machinery or driving 2 motor vehicle, after ngesting the drug, including
potential mpairment of the performance of such activities that may occur the day following ngestion of estazolam. Palents should alsobe
Cautioned about possible combned effects with alcohol and ather CNS depressant drugs.

As with at . amnesia, ical reactions (e.q. excitement, agitation, etc.). and other adverse behavior effects may occur
unpredictably

There have been eports of withdrawat signs and symptoms of the type associated with withdrawal lrom CNS depressant drugs f ing the rapid
decrease or the ablupt discontmuaton of benzodiazepines (see DRUG ABUSE AND DEPENDENCE). ohoneng
PRECAUTIONS R
General: mpaired motor and/or cognitive pert tothe ines and thew active met foowing
several days of repeated use af their recommended doses is a concern in certain vilnerable patien (mﬂm ially sensitve (o the effects
of benzodazepines of those with a redwced capacity to metabolize and eliminate them) (see DOSAGE Mmm).

Or dediliated patients and those with mpaired renal or hepatic function should be cautioned about these risks and advised 10 monitor
themsohves 1o signs of excessive sedation or impaired conditions.

dose-relaed . o ion that is ordinarity not clinically relsvant at recommended 00SeS in patients with

normal resparaiory function. However, patients wm’oompmmised fespiratory Wn,cﬁon iy be at risk and shouid be mornstored WDropriately. As
a class, benzodiazepines have the capacly 0 depress respiratory drive; there are insufficient data available. however. 1o characierize their relative
potency in depressmg respiratory drve at cinically recommended doses.
As with other ix ines, am should be admini with caution to patients exhi 0 $igns or of . Suicidal
tendencies may be present in such patients and protective measures may be required. tntentionai OVerdosage is mare Common in this group of
patients; therefore, the least amount of drug that is feasibie should be prescribed for the patient at ny one tme.
Information for patients: To assure the safe and effective use of estazolam, the following information and instructions should be Qiven to patients:

1. Inform your icia any aicohol consumption and medicine you are taking now, including drugs you may buy without 3 prescription.

n about
Alcohol shoutd not be used during treatment with hypnotics.
2. Inlormyoulphysnmilyoumphminglabecomeproamm,iiyouareoreqmm.unmmmmmmmmmsmicme
3. You shouid not take this medicine f you are nursing. as the drya mav be Brrestan mohegaen o :
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INDICATIONS AND USAGE

h:e‘dtlsmmwmmﬂm o of i somnk wumwhu(&m frequent nocturmal
awakenings, fOr earty MOMING 2wakemngs. Ouipatinnt studies sioep laboratory study Shown that estazolam administered ai
bedtime and sieep (sumnmmwcv)

Because insomnia is often transient and i ittent. the of is generally neither necessary nof recommended.
Since insomnia may be a symptom of several other e that the 'maybemhmdmammmm:a
more specitic treatment showld be

There is evidence 10 support the ability of estarolam to enhance the duration and quality of sieep for intervals up to 12 weeks (see CLIMCAL
PHARMACOLOGY).

CONTRAINDICATIONS

Benzodiazepines may cause fetal damage when administered d

the use of diazepam and chlordiazepoxide duning d the frst !nmenev o! pregnancy hzs been suwesud in several stuces. TIIM m
tion has resuited in neonatal CNS and aiso following the ingestion of doses of

hypnotic during the last weeks of pregnancy.

Estazoiam is contraindicated in PIOGRANt WOMeR. If there is a likehood of the patient becoming pregnant while recewving estazotam she should
be warned of the potential risk to the fewss fetrs and Instructed 10 discontinus the drug prior to becoming pregnant. mmﬁawd
chitdbearing potential is pregnant at the tme one of institution of therapy should be considered.

like other has CNS eftects. For this reason. umntsshoumu:auwmwumhmm

occupations fequiring complete ‘mental alertness. such as operating machinery or driving a motor vehicie. afier ingesting the drug. nchuding

potential impairment oi the performance of such activities that may occur the day following ingestion of estazolam. Pabents showd aiso be
cautioned about po: combined

effects with alooho! and other CNS depressant drugs. -

As with a) amnesia, ical reactions (e.g. excitement, agitation, etc.). and other adverse behawor etfects may occur
unpredictably.
Tmmmmmmwsn?nsandsymmmmmty from CNS depressant drugs following the rapid
decrease of the abrupt drscontinuation of benzodiazepines (see DRUG AIUSE AND uzmmtucz)
PRECAUTIONS
Gmral Impaired motor andlor cognitive L fo the Their active following

several days of repeated use af thew recommended doses is a CONcern in certain vulnenhte palm (e‘% m 10 the sffects
of benzodiarepines of those with a reduced capacity fo metabolize and sliminate them) (see DOSAGE

Emnyovumudpawnswmsemmmwndmorhspancluncuousnouldbeaunnmdmumrsuswmiudlnmm
mmimwmﬂwmm impaired conditions.

Estazolam appears to cause dose-retatec i ion that is ily not clinically relovant at at recommended doses in patients with
muwmmmmm with compromised respiratory function may be at risk and should be monitored As
class, benzodiazepines have nmhmwammummm-mmumwm 10 Characterize their relative
mwymummrwmnm
shouid be i with caution to patients iti of Suicidal
mmhwmmmmmmb«mqmm Inmmlonalomwsmmmmnlnmsoroupm
pmmsme memmlo'mualmlnsleasuesnouldbepfescnned'orthepanentalanymm -

Informabion for patents: To assure the safe and etfective use of estazolam. the following information and instructions shoutd be given to patients:

1. Inform your physician about any aicohol consumption and medlcma Yyou are taking now, including drugs you may buy without a prescription.
Alcohol shouid not be used during treatment with frypnoti

2. lrﬁormyuupﬂysmﬂnywmplanmwwbemnmmm,nwuammmmﬂmmWMmmmmmidm.
3. You should not take this medicine if you are nursing, as the drug may be excreted in breast mitk.

4. Unl!lywommncemwaymlsmadmmlﬁeas donotdmuwowlwpowmawdﬂwwsmmmy otuwnluzzroous
occupations requiring complete mental alertness !ahlw this medi

5. Since benzodiazepines may produce ical and physical you snoum not increase the dose before consulting you
physician. In addition, since the abrupt i ¢ with temporary sieep disturbances you should
consult your physician before abrup! ﬂydwmummm2mwmofmm

L Tests: L atory tests are not inaril mwedmmmmdmypnnms When with s

periodic counts, and bicod istry analyses are

Drug i mmmmonnuummmsywmmmwm

mnlomphannacolouyolaﬂawns The action of the

rhiturates, oxidase narcotics, iazi i of other drugs thal produce em.
Smokers have an of as to mlsmmmmmmﬂn(a

PNAMMCDLOGV),

a sis, Mutagenesis, Impairment of Fertility: Two-year icity studies were d in mice and rats at doses of 0.6,
10 mg/kg/day and 0.5, 2, and 10 mg/kg/ Evidence of was nol observed in efther study. of hyper-

phslu: liver nodules increased i female mice given the mid- and high-dose tevels. “The significance o|sud|mdu|esnm;snolknowna1mxs

time.

In vitro and in vivo mutagenicity tests mwmmemm DNAm)amnBsub(vhs,mwvacytoqmebsmm:\drm and the dominant
Jethal test in mice did nol show a mutagenic potential for estazolam.

Fertility in male and temaie rats was not attected by doses up to 30 times the usual recommended human dose.
Pregnancy:
1. Teratogenic Effects: Pregnancy Category X {see CONTRAMDICATIONS).

2. Nonteratogenic Effects: mmmdammmﬁmwmasomemhm i duning the
period. Neonatal Haccidity has reported in an infant bon of a mother who received benzodiazepines aunnq PregRANCY.

Labor and Delivery: Estazolam has no established use in tabor of detivery.

Nursing Mothers: Human studies have not been conducked: however, studies in lactating rats indicate that estazolam and/o¢ its metabolites are
secreted in the milk, The use of estazolam in nursing mothers is not recommended.

Pediatric Use: Safety and effectiveness in pedatric wnems betow the age of 18 have not been established.

Gariatric Use: App 18% of i ing clinical trials of were 60 ysars of age or oider. Overak.
the adverse event mohle did not detter sgbstantivety from mn observed in younger individuals. Care shouid be exercised when prescribing
benzodiazepines 10 small o debilitated eiderly patients (see DOSAGE AND ADMINI \TION).

ADVERSE HEACTIONS

Commonly Observed: Tmmwwmdanvommmsassocmdwmmemmmmhm not seen at an equivaient incidence
amount placebo-treated M were dizziness, and

with of { 3%011271ummmmnusmmmmmu
ggc‘ov'l;nlnned treatment becausa of an adverse clinical event. The only event ing for 1.3% of
otal, was som




with insomia who recoived estazolam i 7-night placebo-controlled trials. Events reported by

dictionary (COSTART) terms o establish event frequencies. M'nnmmmwewmbum hess events at

basetine. frequencies were obtained oM data pooled across six studies: Estarolam, N<635; placebo, Ne433. The prescriber should be aware
mgs.'.W.smnwmmnmdnm_mmmmmmwwmmmmdnnaam

lmmwwrm:mm_mmmmmwnmmumu among patients
ith i rocer n mmwcc&#:'dimawa

factors 10 the incidence of side efiects in the poputation )
INCIDENCE OF ADVERSE EXPERIENCE IN
PLACEBO-CONTRO

LLED CLINICAL TRIALS
(Percentage of Patients Reporting)
Body System/ Estazelam Placsba
Adverse Event” (N=B35) (Ne433)
Body as a Whole
Headache 16 27
Asthenia 11 8
Malaise 5 5
Lower extremity pain 3 2
Back pain 2 H
Body pain 2 2
inal pain 1 i3
Chest pain 1 1
Digestive System
Nausea 4
2 2
{Muscutoskeletal System
Stiftness 1 -
Nervous System
Somnolence 42 27
Hypokinesia 8 4
Nervousness 8 1
Duziness 7 3
Coortaration abnormal 4 1
Hangover 3 2
Contusion 2 -
Depression 2 3
Dream abnormal 2 42
Thinking abnormal 2 1
piratory System
Cold symptoms 3 5
Pharyngitis 1 2
Skin and Appendages
Pruritus 1 -
* Events reported by at least 1% of estazolam patients.
Othor Adverse Events:
D L L A e e e s, Ut
mm ion of ingviduals xperens .mmmmrmmmmqi?’nmd moamm:lmmw
dardized event categories. lnttnmbumimsmmww.amm_ TART dictionary terménology has been usad to classify reported adverse
events. The i therefore, the prop of the 1277 i to estazolam who experienced an event
mmmmmammmmmm. All reported events are included except those listed in the pravious
table. those COSTART terms too general to be i mm.ammmm(eadnqausgm remote. Events are further classified with-
in body system and in order ot 1 y using the following definitions: frequent adverse events are defined

s those ocourming on one of more occasions int al least 17100 nati;ms;‘imreqnem adverse events are those occurring in 1/100 to 1/1000 patients;
fare events are thase occurring in ess than 1/1000 patients. it is important to emphasize that, although the events reported did occus during treat-
ment with estazolam, they were not necessarily caused by it.

Body as 2 Whole- intrequent: allergic reaction, chills, fever, neck pain, upper extremity pain; Rare: edema, jaw pain, swoilen breast.
Cardiovascular System- - tlushing, i Rare: ia, syncope.

Digestive System- Frequent: ipation, dry mouth; appetite, gastritis, i appetite, vomiting; Rare:
enterocolitis, melena. uiceration of the mouth.

Endocrine System- Rare: thyroid nodule.

gic and L i System- Rare: purpura, swollen iymph nodes.
L C i thirst; Rare: i SGOT, weight gain, weight loss.
System- anhritis, muscle spasm, myalgia; Rare: arthralgia.
Nervous System- Frequent: anxety: infrequent: agitation, amnesia, apathy, emational lability. euphoria, hostility, paresthesia. seizure, sieep
disorder, stupor, twitch; Rare: ataxia, ia, libido, refiexes, inations, neutitis, tremor.

Minor changes in EEG patierns, usuaity low-voitage fast activity, have been observed in patients during estazotam therapy or withdrawal and are
of no known chinical signéficance.

Respiratory System- intrequent: asthma, cough, dyspnea, rhinitis, sinusitis; Rare: epistaxis, hyperventilation, taryngitis.

Skin and Appendages- Intrequent: rash, sweating, urticaria; Rare: acne, dry skin.

Special Senses- indrequent abnormal vision, gar pain, eye irritation, eye pain, eye sweiling, perverse taste, photophobia, tinitus: Rare: decreased
hearing, diplopa, scotomata.

Urogenital System- intrequent: trequent urination, menstrual cramps, urinary hesitancy, urinary urgency. vaginal discharge/itching; Rare:
hematuria. nocturia. oliguna, penile discharge, urinary incontinence.

Postintroduction Reports- Voluntary reports of non-Us i i with have included rare occurrences of photo-
sensitivity and agranulocytosis. Because of the led nature of these reports, a causat relationship to estazolam treatment
has not been determined

DRUG ABUSE AND DEPENDENCE .

Controlled tablets are a in Schedule IV.

Abuse and : y similar to those noted with 4 iCS and aicohol have occurred following the abrupt
descontinuation of dregs in the benzodiazepine class. The symptoms can range from misd dysphoria and insomnéa to a major syndrome that may
include abdominal and muscie cramps, vomiting, sweating, tremors, and conveisions. i

Although wr are more noted after the di inuation of highes than ic doses of benzodiazepines, a
proporbon of patents taking benzodiazepines chronicalty at therapeutic doses may bex me J"M dependent on them. Available data, how-
ever. cannot prowide a reliable estimate of the incidence of dependency of the relationship of the dependency 1 dase and duration of treatment.
There is some evidence 1o m that gradual reduction of dosage will attenuate o eliminate some withdrawal phenomena. tn most instances,
withdrawal phenomena are ively mild and transient; however, life-threatening events (€.0. seizures, delirum, etc.) have been reported.

Gradual wthdrawal is the preferred course for any patient taking benzodiazepines for a prolonged period. Patients with a history of seizures,
of thesr . isei; drug therapy, should not be withdrawn abruptiy from benzodixzepines.

Individuals with a history of addiction 10 or abuse of drugs or alcohol shoutd be under careful siance when receiving k because
of the risk of habituation and dependence to such patiefts.

OVERDOSAGE

As with other J i with indicates that manifestations of overdosage include somnolence, respiratory
pression, jon, impaired ination, slurred speech, and uttimately, coma. Patients have recovered from as high as 40 mg.
As in the of i dose with any drug, the possibility shouid be considersd that muttipie agents may been taken.

Gastric evacuation, either by the induction of emesis. lavafe, or both, should be i i ¢ of adequate blation is
essential. General supportive care, including frequent monitoring of the vital signs and close observaion of the patient, is mdicated. Fluids showld
be administered intravenously to maintain blood pressure and encourage diuresis. The vaise of dialysis in treatment of i

has not been determined. The physician may wish to consider contacting a Poison Control Center for up-to-date information on the management
of hypnotic drug product overdose.

A il, a specific be ine receptor ist, is indicated for the compiete or partial reversal of the sedative eftects of benzodiazepines
and may be used in when an with a iazepine is known or Priof 10 the istration of il.

is
necessary measures shoutd be instituted 10 secure airwav ventHation. And INtravennue 3eras= Fimason™ = mtanara <= oo spupet 4o i or -




Homamoalc and me Sysiem- Rare: leukopenda, purpuia, swoien lympn nodes

wurst; Rave: & sGoTanmuuvlloss
A!elvwsSys&m— MM Infrequent: agitation, amnesia, aa‘amy‘ emotional hﬁ!ynohmt nnstmy w ia_ seizure, Sleep
disorder, stupor, Rare: tremor.

Minor changes in EEG patierns. wsially tow-voRage fast activity, mbeenobsowodnnauusmmwum«ma\dm
of no known clinical sipadicance

Respwatory System- infrequent: astivma, cough, dyspnea, rhinitis, sinusitis; Rare: epistaxs, hyperventitation, Laryngitis.

Sion and Appendages- Irirequent: fash, sweating, urticaria; Rare: acne, dry skin.

Special Senses- Infrequent: abnormal vision, ear pain, eye irritation, eye pain, eyesmﬂnmwwmnsﬁ tnnitus; Rare:

hearing, dipiopia, scotomata.

Urogenital System- Infrequent: frequent urination, menstrual cramps, urinary hesitancy, urindry wrgency. vaginal dischargesitching; Rare:
hematuria, nocturia, oliguna, penile discharge. urinary incontinence.

Poslmtmduclmn Reports- Voiunwy rwoﬂs of non-US with have inciuded rare occurrences of photo-
and Because of the nature of these spomamus reports, a causal retationship W estazolam treatment
has not been determined.

DRUG ABUSE AND DEPENDENCE
tablets are 2 in Schedule V.

MMW mmmmmMMuunnywmmmmmmnmm
descontinesation of in the benzodiazepine class. The symploms can range from mild dysphonia and isomnia 1o 3,major syndrome that may
include abdomnal and muscle cramps, vomiting, sweating, tremors, and convulsions.

Arthough more noted after the discontinuation of higher than > dousoi
uwdmﬂabenmmm ullyalmompclmcdasesmayhemdphm Avaﬂbhmhow
mmammmmmmammmmen or the relationship umwmmomumx
Msmmhm gradual reduction of dosage will attenuate or eliminate some some withdrawal phenomena. In Most instances,
withorawal mild and transient; however, life-threatening events {¢.g. seizures, delium, eic.) have been reporied.

ermsmmmdwummranymemmnommdmplmsmawm Patients with 3 history of seizures,
gar of their drug therapy, should not be abruptty trom

Individuals with amumnwwmxﬂdruuswmohol should be under careful i when recerving because
of the nisk of habitwation and dependance to such patients.

OVERDOSAGE

As with other benzodiazeps ‘ with indicates that mamiosmlol\s of ovemcsm include somnolence, respiratory

impaired anation, siurred speech, and ultimately, coma. Patients have recovered from overdosage as high as 40 mg.
As-nmemwdlmuverdnsewmanyqu,mepossmlhtyshouldbewwadmwwmymoeeumn

mmmwummmmss lavage, or bath, shouid be p
. sapportive care, including irequent mon onno of the vital signs s and close observation of the patient, is mdu:aled Flmds shou'd

be administerod siravenously 10 mainiain biood pressure and encourage diuresis. The value of dialysis in treatment of benzodiazepine overdose
otm not been au:m-ad The pnysu:wn may wish to consider contacting a Poison Control Genter for uvp-to-date infggmation on the management

2 speciic diazepine receptor is indicated for the complm of partial reversal of the sedative effects of benzodiazepines
md may be used in s when an dose with a wh o suspected. Priof to the administration of flumazenil,
necessary measweres should be msmuted o secure airway, ventilation, and mtravenous access. Rumazeni! is intended as an adjunct to, not as a
substitute for, proper manageiment of wumdmepme wﬂdose Patients treated with il should be : for resedation,
m residual benzodiazep period after The should be aware of a risk nl
seinire in M- ‘with fismazenll lrutm nlwhrl in long-term benzodiazepine users and i cychic amidepressant overdose. The
compiete flumazenil package insert including CON IDICA] luus ARNINGS, and PRECAUTIONS should be consuited prior t0 use.

DOSAGE AND ADMISTRATION

The recommended initial dose for adults is 1 mg at bedtime; however, some patients may need a 2 Inhumyeldmymms 1mgis
aiso the appropriate mm!uosc but increases should be initiated with particular care. In small of oider patients, a starting dose of
0.5 mg, while only marg effective in the overal elderty population, should be considered.
HOW SUPPLIED
Estazolam Tablets, 1 mmﬂmmm.upwmmmmmumwlmmm
of score. The lower gosud with Royce Logo.
SIZE BOYCE NDC NUMBER

Botties of 100 51875-0420-1

Botties of 500 §1875-0420-2

Bottles of 1000 51875-0420-4

Estazolam Tablets, 2 mg, are dark pink, scored, diamond shaped compressad tablets, upper debossed 421 on left side of score and 2 on right side
of score. The lower del d with Royce Logo.

SIZE ROYCE NDC HUMBER
Bottles of 100 $1875-0421-1
Bottles of 500 §1875-0421-2
Bottles of 1000 5187504214

Store 2t controtied room temperature 15°-30° C (59°-86° F).
Dispense in a tight, light-fesistant container as defined in the USF.
Caution - Federal taw prohibits dispensing without prescription.

Royce Labarstories, Inc.
16600 NW 54 Avenue
Miami, FL 33014

Revised 10/96




CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER (74818

CHEMISTRY REVIEW(S)




1. CHEMISTRY REVIEW NO 3
2. ANDA 74-818
3. NAME AND ADDRESS OF APPLICANT

Royce Laboratories, Inc.
Miami, FL 33014

4. LEGAL BASIS FOR SUBMISSION
505(3)

5. SUPPLEMENT ()
N/A

LY
[}

6. PROPRIETARY NAME
N/A
7. NONPROPRIETARY NAME

Estazolam Tablets

DOA 12/27/95; Amend 2/6/96; Labeling review 4/24/96; Bio
Letter 5/17/96; NA Letter 6/19/96; Major Amendment
12/30/96; Labeling Review 1/17/97; NA Minor FAX 6/12/97;
Minor Amend 6/18/97.

10. PHARMACOILOGICAL CATEGORY 11. RX or OTC
Hypnotic Rx

12. RELATED IND/NDA/DMF(s)

13. DOSAGE FORM : 14 . POTENCY
White, scored diamond shaped 1 mg
tablets, upper side score debossed 420,

on one side and 1 on the other. Lower

side debossed with Royce Logo.




Dark pink, scored diamond shaped
tablets, upper side score debossed 421,
on one side and 2 on the other. Lower
side debossed with Royce Logo.

15. CHEMICAL NAME AND STRUCTURE
Remains satisfactory (see review #1).
16. RECORDS AND REPORTS
N/A
17. COMMENTS
FPL found adequate on 7/10/97. E

EER was found acceptable on 12/6/96.

mg

Methods require validation. Method package was sent to the ATL-RL
Lab on 5/28/97. To date the Laboratory has not returned their
validated results and comments of the methods to us.

Bio data found adequate on 5/17/96. Bio also accepted Royce's
dissolution test.




18. CONCLUSIONS AND RECOMMENDATIONS

Bio review acceptable.

EER acceptable.

Methods are being validation by ATL-RL.

Chemistry acceptable.

Approve with modified wording for method validation.

19. REVIEWER: DATE COMPLETED:

Stephen Sherken July 15, 1997

cc: ANDA 74 -818
DIV FILE
Field Copy

LYlm

~

Endorsements: . 7/

N
HFD-625/S.Sherken/7-15-97
HFD-625/M.Smela/7-17-97 c/\
X:\NEW\FIRMSNZ\ROYCE\LTRS&REV\7481c.KV3 1\@**\\
F/T by: bc/7-22-97




CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER 074818

BIOEQUIVALENCE REVIEW(S)




ANDA 74-818

Royce Laboratories, Inc. MAY 17 1996
Attention: Loren Gelber, Ph.D.

16600 NW 54th Avenue

Miami FL. 33014

lllllllllll"Illlll"l'll”lllll

Dear Sir:

Reference is made to your abbreviated new drug application submitted pursuant to Section 505 (j)
of the Federal Food, Drug and Cosmetic Act for Estazolam Tablets, 1 mg and 2 mg.

L. The Division of Bioequivalence has completed its review and has no further questions at this
time.
2. The following dissolution testing will need to be incorporated into your stability and quality

control programs:

The dissolution testing should be conducted in 900 ml of deaerated water at 37°C using
USP 23 apparatus II (paddle) at 50 rpm. The test product should meet the following
specifications:

Not less thar of the labeled amount of the drug in the dosage form is dissolved
in 30 minutes.

Please note that the bioequivalency comments expressed in this letter are preliminary. The above
bioequivalency comments may be revised after review of the entire application, upon consideration
of the chemistry, manufacturing and controls, microbiology, labeling or other scientific or regulatory
issues. A revised determination may require additional information and/or studies, or may conclude
that the proposed formulation is not approvable.

Sincerely yours,
-

¢ Keith K. Chan, P\D\

Director, Division of Bloequwalence
Office of Generic Drugs
Center for Drug Evaluation and Research
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Estazolam TaMets, 1l mg & 2 mg Royce Laboratories
ANDA # 74-818 Miami, Florida
Reviewer: Hoainhon N guyen Submission Date:
WP # 74818sdw.d95 December 27, 1995

Review of a Bioequivalence Stu(ly, Dissolution Data

and a Waiver Request

I. Baclzgrounclz

Estazolam is a benzodiazepine, used as a hypnotic agent 1in the short-term
management of insomnia, reportedly for periods of up to 12 weeks. BenzodiAzepines
generauy are preferrecl to other hypnotics for management of insomnia because of their
short- and intermediate-term efficacy and relative safety. The effects of the drug
appear to be mediated through the inln'bitory neurotransmitter gamma-aminolautyric
acid (GABA). Estazolam is practicauy insoluble in water.

Estazolam is rapicﬂy and reportedly well absorbed from the GI tract foﬂowing oral
administration. The absolute laioavaﬂability of estazolam and the effect of food on GI
al)sorption of the drug have not been determined. Considerable interindividual
variation in plasma concentrations attained with a given dose of estazolam has been
reportecl. In a limited number of healthy aclults, pealz plasma estazolam concentrations
averaging 99-103 ng/ ml were achieved approximately 0.5-1.6 hours after a single , 2-
mg oral dose of the drug as tablets or solution. In healthy men who received a single,
4—mg oral dose of the clrug as talalets, peal:z plasma concentrations averaged 194 ng/ ml
at 1-3 hours after the dose. Peak plasma concentrations and elimination half-lives
after single doses of estazolam are similar to those after multiple closing, suggesting a

linear, close-inclepenclent pharmacolzinetic profile of the clrug.

Estazolam reportecﬂy is 93% protein bound at concentrations ranging from 30-1000-
ng/ ml. Plasma concentrations of estazolam appear to decline in a I)iphasic manner,
with a half-life in the initial distribution p1'1ase of approximately 17 minutes foﬂowing
single oral doses of the drug. Tl'xefterminal elimination half-life averages 14-19 hours
(range: 10-24 hours) following single or multiple doses.




s
The clearance of l)enzocliazepines is accelerated in smokers compare(l to nonsmokers ,
and there is evidence that this occurs with estazolam. This decrease in half-life,
presuma}aly due to enzyme induction Ly smoleing, is consistent with other drugs with
similar hepatio clearance characteristics. Estazolam is rapiclly and extensively
metabolized in the liver. Plasma concentrations of the clrug's principal metabolites, 4-
hydroxyestazolam and l-oxoestazolam, are low or undetectable ; these metabolites have
little to no pharmacologic activity in humans. Estazolam is excreted in both urine and
feces, principaﬂy as inactive metabolites. Uncl’xanged drug accounts for less than 5%
of a dose excreted in urine. FoHowing oral administration of radiolabeled estazolam
in l'lealt}ly aclults, approximately 01% of a dose was excreted in urine (87%) and feces
(4%) over a 5—c1ay period.
Most commonly observed adverse events associated with estazolam are somnolence,

hypolzinesia, dizziness , and abnormal coordination.

Estazolam is available commerciaﬂy as ProSom" oral ta})lets, 1 mg and 2 mg,

manufactured lay Abbott Laboratories. The effect of food has not been studied and the
clrug is given at bedtime.

The firm has submitted the results of a fasting, single-close Lioequivalence stucly
comparing its Estazolam talalets, 2 mg, with Abbott's ProSom™ tal)lets, 2 mg. The
firm has also submitted comparative dissolution data for the 2 mg and 1 mg strengt}ls
of the test and reference products in support of a request for waiver of in-vivo

Lioequivalence requirements for the lower strengtl'x of the test procluct.

Note: Currently, the Division of Bioequivalence does not require a food stucly for

approval of an estazolam talalet product.

IL. Bioequivalence Stucly: (Protocol No. 10936, Study No. 047-22-10936)

Stucl_v Ol)iective:

The purpose of this stucly is to eyziluate the l)ioequivalency of Royce's estazolam tablets ,
2 mg, and Abbott's ProSom® Tablets, 2 mg, in a fastihg single close, two-treatment,

two—period crossover stucly design.




Study Investigators and Facititics:

Tl’le study was conductecl a' t)etween

Septemt)er 15, 1995 anct Octot)er 1 , 1995, The principat investigator was
~ Placma cammnloc wenen "~1yecl Ly

under the supervision ot

between October 5, 1995 and October 24, 1995.

Demograptu'cs:

Twenty—eigtlt norrnat, healttly male volunteers between 19-47 years of age, and within
15% of their ideal weight according to the Metropolitan Life Insurance Cbmpany
Buﬂetin, 1983, participate(] in a two-treatment, two—period, randomized crossover
study. The sut)jects were selected on the basis of their acceptatnte medical ,tlistory,
ptlysicat examination and clinical tat)oratory tests. The su]ajects' weight and l’leigt’lt
rangect 120 - 198 lbs and 65 - 75 in., respectively.

Inclusion criteria;

Su_t)jects especiaﬂy did not have any tﬁstory of: psyct'u'atric, serious cardiovascular,
neurotogicat, tlepatic, renat, hematopoietic, gastrointestinat diseases ; or ongoing
infectious cliseases, alcohol or ctrug abuse; or known a].tergy to estazolam or to any

t)enzocliazepine.

Restrictions:

They were free of all medications at least 7 &ays (tor OTC mectications) to 14 ctays (tor
prescription) prior to each study period and allowed no concomitant medications
during the study sessions. No alcohol consumption was allowed 48 hours prior to and
througtlout each stucty periocl. No caffeine was allowed for 12 hours prior to and -~
ttu:ougtlout each stucly perioct. The sut;jects fasted for 10 hours prior to and 5 hours
after each ctrug administration. The washout duration between the two ptlases was two

weeks. Duration of contineme,n’t was 12 hours pre-ctose to approximately 24 hours

post—ctose.




Treatments and Sampling:

The two treatments consisted of a smgle 2 mg dose of either the test product or
reference product taken orauy with 240 ml of water.

Test Product: Royce's Estazolam Tablets, 2 mg, lot # MG-1453 (Batc}; size of
units, potency of 100.1% (RSD=1.4%)).

Reference product: Abbott's ProSom® Tablets, 2 mg, lot # 05-426-AA-21
(Potency of 99.9% (RSD=17.3%)).

Blood samples were collected at preclose, 0.33, 0.67, 1, 1.33, 1.()7, 2,2.5,"3, 4, 5,
6, 8, 10, 12, 16, 24, 36, 48 and 72 hours £oHowing drug administration. Blood
samples were centrifugecl and the plasma was separatecl and immecliately stored at -

20°C until analysis.

Assay Methoclology:




Pharmacolzinetic Resu.lts:

AUC(0-T) was calculated using the trapezoidal method. AUC(O-Infinity) was
calculated l)y AUC(O—Infinity) = AUC(O-T) + Hast measured concentration/ KEL]

(94




L3

CMAX and TMAX were observed values of the pealz plasma concentration and time
to pea]e plasma concentration, respectively. KEL and T1/2 were calculated from the

terminal portion of the log concentration versus time curve.

Statistical Analvses:

Analysis of variance and F-test were used to determine statisticaHy significant (p less
than 0.05) differences between treatments, sequences of treatment, subjects within
sequence, and (lays of administration for the above pharmacoleinetic parameters as well
as for the plasma concentrations at each sampling time. The 90% confidence intervals
for AUC'S, CMAX, InAUC's and InCMAX were calculatecl, based on least squares

&

means, using the two, one-sided t-test.

Results:

Twenty-six of twenty—eigh’c enrolled volunteers completed the clinical portion of the
stucly. Sul)ject # 18 withdrew voluntarily from the stucly after the first period.
Subject # 21 withdrew from the stu&y because of a family emergency. The statistical
analysis was performecl using 26 unbalanced data sets (12 sul:jects with sequence AB,

and 14 with BA).

There was no signiﬁcant difference (alphaZO.OS) between treatments for AUC (0-T),
AUC (0-Infinity), CMAX, lnAUC(0-T), lnAUC(0-Infinity), InCMAX and TMAX.
I\M Plasma concentration data were spot-checlzecl. ANOVA Ly SAS-PROC GLM
for AUCT, AUCI, CMAX, InAUCT, InAUCI and 1nCN[AX, and 90% confidence
interval calculation for lnAUCT, InAUCI and InCMAX were also checked. The

results were verified with checleing .

The results of the stucly are summarized in the tables below:




Table I
Estazolam Comparative Pharmacokinetic Parameters

Dose = 2 mg;n = 26

Parameters Royce's ProSom® 90% Ratio
Mean (CV%) Mean (CV%) C.L T/R

AUC (0-T) 1869" 1907*  [0.94;1.03] 0.98

ng.}lr/ml

AUC (0-Inf)  2029* 2085 [0.93;1.02] 0.97

ng.l’u:/ml *

CMAX(ng/ml)  92.61* 93.08* [0.95;1.04] 0.99

TMAX (hrs) 1.418(80) 1.418(81)

KEL (1/hxs) 0.043(22) 0.041(22)

T1/2 (hrs) 17.06(24) 17.49(22)

*Least Squares Geometric Means




Table 1I

Comparative Mean Plasma Levels of Estazolani
Dose = 2mg; n =26

ng/ml(CV%)

Hour ROXCC’S ProSomR
0 0 0

0.33 30.51(63) 36.56(88)
0.67 77.89(38) 80.15(32)
1.00 81.68(32) 86.81(21)
1.33 81.74(26) 85.27(19)
1.67 83.26(21) 86.18(18)
2.00 80.63(17) 83.06(17) s
2.50 76.86(20) 81.64(18)
3.00 72.65(15) 75.95(18)
4.00 69.01(19) 71.23(19)
5.00 65.56(18) 66.72(19)
6.00 70.56(19) 71.52(19)
8.00 68.95(20) 68.49(15)
10.00 58.02(22) 57.87(20)
12.00 53.86(22) 53.85(19)
16.00 43.45(25) 44:.28(23)
24.00 30.93(32) 31.10(32)
36.00 19.16(38) 19.06(37)
48.00 11.87(47) 12.08(45)
72.00 4.17(89) 4.21(84)
AUC(0-T)ng.hr/ml 1937(28) 1961(26)
AUC(0-Infing.he/ml ~ 2103(28) 2142(25)
CMAX 94.18(19) 94.72(20)

Adverse Egects :

Twenty-t}uee su}ajec’cs reporte& forty-two adverse events. Forty-one possi}:)ly clrug-
related events were mild in severity; twenty-one events occured under test treatment

and twenty under reference treatment. Drowsiness and irrital)ility were the two most

frequently reporte& events.




III. Dissolution Testing:

Drug (Generic Name) : Estazolam Tablets
Dose Strength: 1 mg and 2 mg

Firm: Royce Laboratories
ANDA # 74-818

Current Specification:

NLT in 30 min

submission Date: December 27, 1995
Table - In-Vitro Digssolution Testing
I. Conditions for Dissolution Testing:
USP XXI Basket _____ Paddle __ X RPM _50 No. Units Tested: 12
Medium: Deaerated Water Volume: 900 ml’
Reference Drug: (Manuf.) ProSom® Tablets (abbott)
Assay Methodology:
II. Results of In-Vitro Dissolution Testing:
Sampling Test Product Reference Product
Times Lot # MG-1452 Lot # 93-302-AA-21 .
(Min ) Strength (mg) 1 Strength (mg) 1
Mean % Range (cv) Mean % Range (CV)
Dissolved Dissolved
5 77.7 (9.0%) 92.6 ( 2.9%)
10 98.0 (2.6%) 98.4 ( 2.1%)
20 102.2 (1.6%) 100.8 (1.8%)
30 102.3 (1.1%) 101.5 (1.7%)
45 102.3 (1.5%) 101.4  (2.2%)
Sampling Test Product Reference Product
Times Lot # MG-1453 Lot # 95-426-AA-21
(Min ) Strength (mg) 2 Strength (mg) 2
Mean % Range (cv) Mean % Range (cv)
Dissolved Dissolved
5 75.4 (7.2%) 93.2 (9.7 %)
10 96.9 (5.3%) - 94.4 (4.2 %)
20 101.2 (2.7%) 99.2 (3.3%)
301 101.0 Y (2.3%) _100.6 (2.9%)
45 101.2 ) (2.0%) 101.9 (2.9%)




IV. Comments:

L
1. The single—ctose, tasting l)ioequivalence stucty conducted t>y Royce Laboratories on
the test proctuct, Estazolam Tablets , 2 mg, lot # MG-1453, comparing il with the
reference product, ProSom® Ta]:)lets, 2 mg, lot # 95—426-AA—21, demonstrates that
the test produot is equivalent to the reference product in their rate and extent of

at)sorption as measured l)y lnCMAX, lnAUC(O—T) and lnAUC(O—Intinity) of

estazolam.

2. The in vitro dissolution data for the 2 mg and 1 mg strengttls of the test proctuct

are acceptal)le.

3. Comparative formulations given for the 1 mg and 2 mg strengths of the test
procluct show that the 1 mg strength 1s proportionaHy similar to the 2 mg strength.
(See attactxmcnt)

V. Recommendations:

1. The single—close, tasting t)ioequivalence stucly conducted t)y Royce Laboratories on
the test product, Estazolam Tat)lets, 2 mg, lot # MG-14«53, comparing it with the
reference procluct, ProSom® Tat;lets, 2 mg, lot # 95-426—AA—21, has been found
acceptaljle t)y the Division of Bioequivalence. The study demonstrates that the test

product is t)ioequivalent to the reference procluct under fasting conditions.

2. The in-vitro dissolution testing conducted t)y Royce Laboratories on its Estazolam
Ta]olets, 2 mg and 1 mg, has been found acceptable.

The dissolution testing should be incorporated t>y the firm into its manutacturing
controls and sta]oility program. The dissolution testing should be conducted in 900
ml of deaerated water at 37C using USP XXIII apparatus H(padcﬂe) at 50 rpm. The
test proctuct should meet the touowing specitications: .

Not less than of the labeled amount of the drug in ttle/

dosage torrn is dissolved in 30 minutes.

3. The firm has demonstrated that the formulation of its Estazolam Tat)lets, 1 mg,
is proportionaHy similar to the 2 mg strength that underwent acceptal:)le in vivo
Lioequivalence lesting. The waiver of in vivo })ioequivalence stucly requirements for

the 1 mg tablets is grantec]. The firm's Estazolam Tauets, 1 mg, is therefore deemed

10




bioequivalent to ProSom® Tablets, I mg, manufactured })y Abbott.

Hoainl;on Nguyen

Division of Bioequivalence

Review Branch I
RD INITIALED YHUANG ! . c/
FT INITIALED YHUANG 1 /5t
T L"/ (\
- 570 /;%
Concur: ) - Date: / /
Keith Ogan, PL.D. ,

Director, Division of Bioequivalence

cc: ANDA # 74-818 (original, (lup]icate), HFD-630(OGD), HFD-@OO(Hare),
HFD-@SZ(Huang, Nguyen), HFD—34<41(CViswanathan) , Drug File, Division File

Hnguyen/04-09-96/WP #74818sdw.d95

Attachments: 2 pages
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]
Formulation of Royce Laboratories’
Estazolam Tablets,
1 mg, and 2 mg
Estazolam Estazolam

Tablets Tablets

Ingredients (mg) 1 mg

2 mg

Estazolam

Picrocrystalline Cellulose, NF

Docusate Sodium/Sodium Renzoate

Sodium Starch Glyvcolate NF

FD&T Red #40

Lactose Monohydrate NF . -

Stearic Acid, NF

agnesium Stearate, NF

Total Weight (mg)
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